Dumbbell DNA-templated CuNPs as a nano-fluorescent probe for detection of enzymes involved in ligase-mediated DNA repair.
DNA repair processes are responsible for maintaining genome stability. Ligase and polynucleotide kinase (PNK) have important roles in ligase-mediated DNA repair. The development of analytical methods to monitor these enzymes involved in DNA repair pathways is of great interest in biochemistry and biotechnology. In this work, we reported a new strategy for label-free monitoring PNK and ligase activity by using dumbbell-shaped DNA templated copper nanoparticles (CuNPs). In the presence of PNK and ligase, the dumbbell-shaped DNA probe (DP) was locked and could resist the digestion of exonucleases and then served as an efficient template for synthesizing fluorescent CuNPs. However, in the absence of ligase or PNK, the nicked DP could be digested by exonucleases and failed to template fluorescent CuNPs. Therefore, the fluorescence changes of CuNPs could be used to evaluate these enzymes activity. Under the optimal conditions, highly sensitive detection of ligase activity of about 1U/mL and PNK activity down to 0.05U/mL is achieved. To challenge the practical application capability of this strategy, the detection of analyte in dilute cells extracts was also investigated and showed similar linear relationships. In addition to ligase and PNK, this sensing strategy was also extended to the detection of phosphatase, which illustrates the versatility of this strategy.